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"A HEAD-REST ARRANGEMENT" 



THE PRESENT INVENTION relates to a head-rest arrangement, and more 
particularly relates to a head-rest arrangement for use in a motor vehicle seat. 

It is known that if a motor vehicle is involved in a rear impact, the 
occupant of a seat within the vehicle may suffer from so-called "whiplash" 
injuries. 



When a vehicle is involved in a rear impact, the chassis of the vehicle is 
suddenly accelerated from a stationary condition, or a low speed, to a relatively 
high speed. The seats within the vehicle, which are typically securely fastened 
to the chassis, thus experience an equivalent rapid acceleration. That rapid 
acceleration is imparted to the parts of the occupant of the seat that are in 
contact with the seat, namely the posterior and the lower part of the torso. The 
head of the occupant of the seat remains in its initial position, or travelling at its 
initial velocity. Since the torso of the occupant of the seat has been given a 
substantial acceleration, the torso moves forwardly relative to the head. The 
neck of the occupant of the seat thus becomes distorted from its ordinary 
condition, and occupies a "S"-type configuration. Finally the head is 
accelerated forwardly, by the force applied to it by the neck, with a 
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simultaneous rotation about a horizontal axis. This imparts a severe strain on 
the neck which is the cause of the so-called "whiplash" injuries. 

It has been found that the degree of whiplash injury may be reduced if 
the head-rest of the vehicle seat is moved forwardly at an initial stage during a 
rear impact situation, so that the head-rest moves into contact with the rear part 
of the head of the occupant of the seat. Then, as the seat is accelerated 
forwardly, accelerating the posterior and torso of the occupant, the seat 
simultaneously accelerates the head of the occupant forwardly. In this way, the 
head moves substantially simultaneously with the torso, thus ininimising the 
risk of whiplash injury arising. 



The present invention seeks to provide an improved head-rest 
arrangement. 

According to this invention there is provided a head-rest arrangement for 
a vehicle seat, the head-rest being mounted in position on the vehicle seat in 
such a way that the head-rest can move from an initial position to a final 
position in which the head-rest is located forwardly of the initial position, there 
being a spring mechanism adapted to move the head-rest from the first position 
to the final position, there being release means actuated by movement of a 
pressure responsive element within the back of the seat to prevent operation of 
the spring mechanism, and to release the spring mechanism to permit operation 
of the spring mechanism when pressure is applied to the pressure responsive 
element during a rear impact. 

Preferably the pressure responsive element is mounted for movement on 
a support arm, the support arm being adapted to rotate about a substantially 
horizontal pivot axis. The pressure responsive element is, in one embodiment, 
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at the lower end of the support arm, and the release means are at the top of the 
support arm, the pivot axis being located between the ends of the support arm. 
In another embodiment the pivot axis is at the upper end of the support arm. 

Conveniently the spring mechanism comprises a spring initially retained 
in a compressed form, and adapted to operate, when released, upon a member 
which moves in synchronism with the head-rest. 

In one embodiment the pressure responsive element is mounted on a 
support arm which carries a finger which, in an initial condition, serves to 
retain the spring in the compressed form but which, on said movement of the 
pressure responsive element permits the spring to expand. 

Conveniently the finger engages a cover of a recess, the recess 
containing a compressed spring initially retained in position by the cover, the 
head-rest being provided with an actuating element located adjacent the recess, 
adapted to be engaged by the spring when the spring is released to move the 
head-rest. 

Preferably the head-rest is mounted to effect a pivotal movement from 
the first position to the final position. 

In another embodiment the head-rest is supported by means of a spring- 
biased parallel linkage, the means adapted to prevent operation of the linkage 
comprising an engagement element engaging an abutment on the linkage, part 
of the engagement element being retained by a retaining plate, the retaining 
plate being adapted to be moved to a position in which it no longer retains the 
engagement element in response to the movement of said pressure responsive 
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element within the back-rest, permitting the engagement element to move so 
that operation of the linkage is permitted. 

Advantageously the engagement element is a pivotally mounted hook. 

In an alternative embodiment of the invention the release means includes 
a lever arm, one end of which initially engages a pivotally mounted retainer 
aim, to hold the retainer arm in position, the retainer arm having a guide 
surface engaged by a projection connected to the head-rest, the arrangement 
being such that a predetermined movement of the lever arm will release the 
retainer arm, thus permitting the retainer arm to move and allow the head-rest 
to move to the final position with the projection moving along the guide 
surface. 

Preferably the support aim carries a projecting finger, and the 
arrangement is such that the lever arm is moved in response to a predetermined 
movement of the finger. 

Conveniently the guide surface forms one side of a closed ended slot in 
the retainer arm, the projection being received in the slot. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a diagrammatic part-sectional view of one embodiment of 
the invention in an initial condition, 
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FIGURE 2 is a view corresponding to Figure 1 showing the illustrated 
embodiment in the condition that it has after a rear impact has occurred, 

FIGURE 3 is a view corresponding to Figure 1, but illustrating a second 
embodiment of the invention in its normal condition, 

FIGURE 4 is a view corresponding to Figure 3 illustrating the 
embodiment of Figure 3 in the condition that it has after a rear impact has 
occurred, 

FIGURE 5 is a view of part of an alternative embodiment of the 
invention in the first condition, 

FIGURE 6 is a view of another part of the embodiment of Figure 5 in 
the first condition, 

FIGURE 7 is a view corresponding to Figure 5 illustrating that part of 
the embodiment in a second condition that is has after a rear impact has 
occurred, and 

FIGURE 8 is a view corresponding to Figure 6 showing that part of the 
embodiment in the second condition. 

Referring initially to Figure I of the accompanying drawings, a vehicle 
seat has a seat-back 1 which is provided with a head-rest 2. The head-rest 2 is 
mounted on one or more support rods 3, the support rods being pivotally 
connected to the upper part of the head-rest by a pivotal connection 4, so that 
the entire head-rest can move pivotally about a horizontal axis substantially 
aligned with the pivotal connection 4, between an initial upright position and a 
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final position which is forward of the initial position. The support rods 3 are 
provided adjacent the lower ends thereof with a rearwardiy extending initially 
horizontal actuating plate 5. 

Mounted within the seat-back 1 is a pressure responsive element in the 
form of a pressure plate 6 which is located at a point substantially co-aligned 
with the centre of the torso of the occupant of the seat. The pressure plate 6 is 
supported by a support arm 7 which is mounted for pivotal movement about a 
horizontal pivot axis 8, which is located near the mid-point of the support arm. 
The upper end of the support arm 7 is provided with a horizontally extending 
retaining finger 9. The retaining finger 9 passes over an edge of a cover 10, the 
cover 10 being mounted for pivotal movement about a pivot axis 11 co-aligned 
with one edge thereof. The cover 10 serves to close a recess 12 which contains 
a compressed biasing spring 13. It is to be appreciated that in the condition 
illustrated in Figure 1, the finger 9 engages the cover 10 to retain the cover 10 
in a closed condition, thus retaining the spring 13 in a compressed condition. It 
is also appreciated that part of the actuating plate 5 lies immediately above the 
cover 10. 

In the embodiment shown, the pressure plate 6 is provided with a biasing 
spring 14 which serves to resist rearward movement of the pressure plate 6. 

If a vehicle, provided with a seat of the type as shown in Figure 1, is 
involved in a rear impact, provided that the rear impact is of sufficient severity 
that the force exerted on the back-rest of the seat by the torso of the occupant is 
sufficient to move the pressure plate 6 rearwardiy against the biasing force of 
the spring 14, the finger 9 will act as a release mechanism and will become 
disengaged from the cover 10. Consequendy the cover 10 may open, and the 
spring 13 may expand. The spring 13 will engage the actuating plate 5 and will 
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serve to move the head-rest 2 forwardly about the pivot axis 4. The head-rest 
will then occupy the forward final position in which it will engage the rear part 
of the head of the occupant of the seat, thus minimising the risk of whiplash 
injury. 

The head-rest 2 may, of course initially be retained in the initial position 
by one or more frangible elements adapted to break when the spring 13 acts on 
the actuating plate 5. Thus there will not be a tendency for the head-rest to 
"flop" forwardly during normal deceleration. 

Referring now to Figure 3 of the accompanying drawings, in a preferred 
and more sophisticated embodiment of the invention, the back-rest 20 of a 
vehicle seat is provided with a head-rest 21. The head-rest 21 is supported by 
means of two support elements 22 which extend into the lower part of the head- 
rest 21. The support elements 22 are located adjacent the opposed sides of the 
head-rest. Each support element 22 is connected by means of a parallel 
linkage 23, to a support plate 24, mounted at the top of the back-rest of the seat. 
Each parallel linkage 23 consists of a first link arm 25 which extends between a 
pivot point 26 provided on the support 22, and a pivot point 27 provided on the 
support plate 24. The parallel arm linkage 23 also comprises a second arm 28 
(shown most clearly in Figure 4), which extends from a pivot point 29 on the 
support 22 to a second pivot point 30 on the support plate 24. 

A tension spring 3 1 is provided which extends from the pivot point 29 to 
the pivot point 27, and exerts a biasing force tending to bias those two pivot 
points together. 

In the initial position of the parallel linkage 23, as shown in Figure 3, the 
two linkage arms are directed towards the right, as shown in Figure 3, and the 
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spring 3 1 is in an extended condition. The spring 3 1 thus exerts a force tending 
to bias the parallel linkage to move the head-rest to the left, or forwardly. 

The upper part of the seat-back 20 supports a catch arrangement 32 
associated with one of the parallel linkages, although each parallel linkage may 
have its own catch arrangement. The catch arrangement 32 comprises a 
vertical support plate 33 which supports a pivotally mounted hook 34. The 
hook 34 is mounted for movement about a horizontal pivot axis 35. The hook 
is adapted to act as an engagement element, engaging part of the linkage to hold 
the linkage in a predetermined position. Thus the recess of the hook receives 
an abutment pin 36 provided on the link aim 28. The hook 34 is provided with 
an arm 37 which is initially received within an aperture 38 formed in a plate 39, 
which acts as a retaining plate. With the arm 37 received in the aperture 38, the 
hook is retained in position and the abutment pin 36 is engaged by the hook, 
thus preventing movement of the parallel linkage. 

The plate 39 has one end 40 thereof retained in position, and is 
associated with a biasing spring 41 biasing the rest of the plate, about the said 
one end 40, towards the arm 37 so that the aperture 38 formed in the plate 
engages and retains the arm 37 provided on the hook 34. A wire or cable 42 is 
connected to the free edge of the plate adjacent the aperture 38. The wire or 
cable 42 passes downwardly into the back of the seat and passes round a guide 
pulley 43. The end of the wire or cable 42 is connected to the upper end of a 
support arm 44 which is pivotally mounted in position for movement about a 
horizontal pivot axis 45 and which carries, at its lower end, a pressure 
responsive element in the form of a pressure plate 46 which is located within 
the back-rest 20 of the seat. The pressure plate 46 as provided with a biasing 
spring 47 which serves to bias the pressure plate forwardly, as shown. 



WO 03/006275 



PCT/SE02/00995 



9 

When the described arrangement is in the initial condition, as shown in 
Figure 3, the hook 34 engages the pin 36 provided on the link arm 28, thus 
serving to prevent the head-rest from moving from the illustrated position. 

Should the vehicle be involved in a rear impact, so that the pressure 
plate 46 is moved rearwardly against the biasing effect of the spring 47, the 
upper end of the support arm 44 will move forwardly to occupy the position 
shown in Figure 4, thus drawing the upper part of the wire or cable 42 
downwardly, with the lower part of the wire or cable 42 passing round the 
pulley 43 . The plate 39 thus moves against the biasing effect of the spring 41 
about the fixed edge 40. This movement serves to move the aperture 38 away 
from the free end of the arm 37, and thus the hook 34 is released to be free to 
rotate about the axis 35. The hook 34 can thus rotate to become disengaged 
from the abutment pin 36. 

The spring 31 can draw the pivot point 29 towards the pivot point 27, 
causing the above-mentioned rotation of the hook 34, which leads to the 
disengagement of the hook 34 from the abutment pin 36. The parallel linkage 
moves, under the effect of the spring 3 1, to the condition shown in Figure 4 in 
which the head-rest has moved forwardly, relative to the back-rest 20 of die 
seat, from the initial position to the final position, thus engaging the rear part of 
the head of an occupant of the seat, to minimise the risk of whiplash injury 
occurring. 

Referring now to Figures 5 to 8, a further embodiment of the invention 
is illustrated. Figures 5 and 6 illustrate separate parts of the embodiment in a 
first condition, which is the condition occupied by the components before a 
rear impact has occurred. 
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Referring initially to Figure 5, mounted within the seat-back (not shown) 
is a support aim 50 which carries, at its lower end, a pressure responsive 
element in the form of a pressure plate 51. The support arm 50 is pivotally 
mounted 52 at its upper end and carries a generally horizontally extending 
finger 53 which is provided at the upper end thereof. The free end of the 
finger 53 is engaged by a spring 54 which applies a resilient bias to the support 
arm 50 so that it is retained in an initial position. The finger 53 supports the 
lower end of an elongate movement transmission element 55, the upper end of 
which engages a first end 56 of a lever arm 57 which is mounted for movement 
about a horizontal pivot axis 58, located substantially mid-way between the 
first end 56 of the lever arm, and a second end 59 of the lever arm. The second 
end 59, of the lever arm, initially engages an abutment 60 which is formed at 
one end of a retainer arm 61. The retainer arm 61 is of elongate cranked form, 
and is mounted for movement about a horizontal pivot axis 62 which is located 
at the end of the arm 61 remote from the abutment 60. A cranked closed ended 
slot 63 is defined in the retainer arm 61 and receives a projection 64 which can 
move along the slot, with the projection 64 being guided by the side walls of 
the slot which constitute guide surfaces. 



Referring now to Figure 6, a support bracket 65 is illustrated which is 
mounted securely in position within the vehicle seat The support bracket 65 
has an upstanding arm 66, the upper end of which carries the pivot 62 which 
pivotally supports the retainer arm 61. The retainer arm 61 can thus move 
about the pivot axis 62. The projection 64 is carried at one end of a pivotally 
movable arm 67, the other end of which is pivotally connected 68 to a 
forwardly extending limb 69 of the support bracket 65. Mounted to move with 
moveable arm 67 is a further pivotally mounted support arm 70 which supports 
one end of a transverse tube 71. The transverse tube 71 supports, by means of 
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support posts 72, a head-rest 73. The projection 64 is thus connected to and 
moves in synchronism with the head-rest. 

A spring mechanism 74 is provided tending to bias the head-rest 73 to 
pivot forwardly about the pivotal connection 68. The spring mechanism 74 is a 
torsion spring aligned with the axis of the pivotal connection 68. However, 
such forward movement of the head-rest 73 would tend to cause the retainer 
arm 61 to pivot about the pivot axis 62, and such movement of the retainer 
aim 61 is prevented by engagement of the end of the lever aim 57 and the 
abutment 60. 



It will be appreciated, therefore, that the head-rest, ordinarily, remains in 
the initial position illustrated in Figure 6. 

Should the vehicle in which the described arrangement is mounted be 
involved in a rear impact, so that the pressure plate 51 is moved rearwardly 
against the biasing effect provided by the spring 54, the finger 53 will be 
moved rotationally about the pivot axis 52, in a generally upward direction, and 
thus the movement transmission element 55 will cause the first end 56 of the 
lever arm 57 to move upwardly, thus moving the second end 59 of the lever 
aim downwardly as the lever arm rotates about the horizontal pivot axis 58, 
disengaging the second end 59 of the lever arm from the abutment 60. The 
retainer arm is then free to rotate. Consequently, the spring mechanism 74 may 
cause the entire head-rest 73 to move forwardly about the axis of the pivotal 
connection 68 towards the final position, moving the projection 64 along the 
slot 63 . As the projection 64 moves along the slot 63 it is guided by the guide 
surfaces constituted by the opposed edges of the slot. Since the slot is a closed 
ended slot, the projection 64 cannot escape from the slot and the forward 
movement of the head-rest is thus limited in that the forward movement ceases 
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when the projection 64 reaches the forward-most end of the slot 63 when the 
head-rest 73 is in the final position illustrated in Figure 8. 

In this embodiment the spring mechanism is a torsion spring 74. In 
alternative embodiments the spring may be a compression spring located to 
provide an upward thrust to part of the head-rest assembly that tilts forward 

It is to be appreciated that in all the described embodiments of the 
invention, the head-rest is mounted in position so that it can move forwardly 
from an initial position to a final position, and the head-rest is adapted to move 
forwardly by virtue of a spring mechanism. However, the spring mechanism is 
prevented from actuating until a rear impact has been sensed. 

In the present Specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of". 
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CLAIMS: 



1. A head-rest arrangement for a vehicle seat, the head-rest being mounted 
in position on the vehicle seat in such a way that the head-rest can move from 
an initial position to a final position in which the head-rest is located forwardly 
of the initial position, there being a spring mechanism adapted to move the 
head-rest from the first position to the final position, there being release means 
actuated by movement of a pressure responsive element within the back of the 
seat to prevent operation of the spring mechanism, and to release the spring 
mechanism to permit operation of the spring mechanism when pressure is 
applied to the pressure responsive element during a rear impact. 

2. An arrangement according to Claim 1 wherein the pressure responsive 
element is mounted for movement on a support aim, the support arm being 
adapted to rotate about a substantially horizontal pivot axis. 

3. An arrangement according to any one of the preceding Claims wherein 
the spring mechanism comprises a spring initially retained in a compressed 
form, and adapted to operate, when released, upon a member which moves in 
synchronism with the head-rest. 

4. An arrangement according to Claim 3 wherein the pressure responsive 
element is mounted on a support arm which carries a finger which, in an initial 
condition, serves to retain the spring in the compressed form but which, on said 
movement of the pressure responsive element, permits the spring to expand. 
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5. An arrangement according to Claim 4 wherein the finger engages a 
cover of a recess, the recess containing a compressed spring initially retained in 
position by the cover, the head-rest being provided with an actuating element 
located adjacent the recess, adapted to be engaged by the spring when the 
spring is released to move the head-rest. 

6. An arrangement according to Claim 5 wherein the head-rest is mounted 
to effect a pivotal movement from the first position to the final position. 

7. An arrangement according to any one of Claims 1 to 2 wherein the head- 
rest is supported by means of a spring-biased parallel linkage, the means 
adapted to prevent operation of the linkage comprising an engagement element 
engaging an abutment on the linkage, part of the engagement element being 
retained by a retaining plate, the retaining plate being adapted to be moved to a 
position in which it no longer retains the engagement element in response to the 
movement of said pressure responsive element within the back-rest, permitting 
the engagement element to move so that operation of the linkage is permitted. 

8. An arrangement according to Claim 7 wherein the engagement element 
is a pivotally mounted hook. 

9. An arrangement according to Claim 1 or Claim 2 wherein the release 
means includes a lever arm, one end of which initially engages a pivotally 
mounted retainer arm, to hold the retainer arm in position, the retainer arm 
having a guide surface engaged by a projection connected to the head-rest, the 
arrangement being such that a predetermined movement of the lever arm will 
release the retainer arm, thus permitting the retainer arm to move and allow the 
head-rest to move to die final position with the projection moving along the 
guide surface. 
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10. An arrangement according to Claim 9 as dependent on Claim 2 wherein 
the support arm carries a projecting finger, and the arrangement is such that the 
lever arm is moved in response to a predetermined movement of the finger. 



11. An arrangement according to Claim 9 or 10 wherein the guide surface 
forms one side of a close ended slot in the retainer arm, the projection being 
received in the slot. 
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